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1. INTRODUCTION

This report is being prepared in line with the requirements of Articlef $he Ambient Air Quality Directive
2008/50/ECrelating to the revision of the assessment regimes which are to be reviewed every five Agars.

part of the annual air quality reporting to the EBMember Statesmust providea report every five years

compiling status updates about the air quality netkoThe aim of this first compiled report for Malta is to

LINE ARS (KS O02dzyiNEQ& KAAUGZ2NRBLRFIAKBYWAPAGSHEYISEDGSS
to the assessment thresholds&lues and exceedances reportidthe last five years.His report also provides
AYF2NNYIGA2Y | 02dzi a lard their@lassificaighd. Arginsidyhy'ta thexdiffsionmtube/mitwork

is also included, with historical data maps showing how concentration levels have changed along the years.

2. SETTING UP OF MONRIRG NETWORK

Annex Il Section B of Directive 2008/50/EC states that the determinatiexceedancef the Lower Assessment
Threshold ICAT or Upper Assessment ThresholdAT) can be demonstrated using at least five years of
contiguousand continuous monitoring dataro this effectthe setting up of a monitoring network was crucial

for Malta.

In order to fulfil this obligation, a preliminary assessment of air quality within Malta was conducted by B. Stacey
and Tony Bush in 200ZThe oljective of the preliminary assessment was to establish estimates for the overall
distribution and levels of pollutants, and to identify monitoring necessary to fulfil obligations to The Air Quality
Framework and subsequent Daughter Directives at the twigich are nowcombinedinto the Ambient Air

Quality Directive 2008/50/E@xcept for certain metaland PAHS)

3. ZONES AND AGGLOMERNS IN MALTA

3.1 DECLARATION @BNES AND AGGLOMERZNSN MALTA

The generatlemographyof urban areas within Malta imore densely populated thaother European countries.
The island as a whole is listedtas Member State with the highest population dens#igcording to Eurostat

data (hitps://ec.europa.eu/eurostat/web/productssurostatnews/-/edn-201709211, 2017) and it islsothe

9" most denselyopulated territory in the worldWithin the main cities and urban areas, there is a clear absence

1 A preliminary assessment of air quality within Malta has been conducted for the pollutants regulated by the
1st, 2nd and 3rd Daughter Directives on ambient air quality. A requirement for Member States to conduct a
preliminary assessment of air qualitysisecified by Article 5 of The Framework Directive (Council Directive
96/62/EC).

Link to documenthttps://era.org.mt/wp-content/uploads/2019/05/Preliminanassessmenbf-air-quality-in-
Malta.pdf


https://ec.europa.eu/eurostat/web/products-eurostat-news/-/edn-20170921-1

of the suburban fringe demographaharacteristics of many European cities. As a result, there is the potential
for significant numbers of the population to be exposed to health risks from air pollution exposure. In order to
delineate the extent of the zones and agglomerations within Matt& main urban aras and archipelago
coastline wereassessed within a Geographical Information System (seeeFIQurA UKbased approach to
delineation of continuous urban areas has been applied to Maltese urban areas. This technique attempts to
identify continuous urban land by applying a 100m buffer zone to all urban areas (see Figure 2). Hence, urban
areas separated by less than 200m can be highlighted as part of the same continuous urban area. After
completion of this analysis, it was identified trthe most significant continuous urban area in Malta comprised

of Valletta, Sliema districts and some surrounding environs (see Figure 3). This urban area has been identified as
the Maltese agglomeration anklasa population of greater than 250,000 inhahita. All other territories and

urban areas outside of this agglomeration form part of the Maltese zbtadta also has a third zone which
incorporates the whole island along with Gozo within it for the monitoring of PAHs. The PAH zone was created
after it was noticed that PAHSs levels in the agglomeration and Maltese zone were significantly below the LAT.
As indicated irSection 4 ofAnnex 3 of the Daughter Directive 2004/107/EC, if the UAT for PAHs is exceeded,
Member States shouldave a number afamplingpoints according to the population of the zone. The minimum
number of sampling points as derived from this section should be one if the population does not exceed 749,000

habitants. For this reason, the PAH zone was established.

For the protection of hman health Stacey and Bush, 20G@nsidered that under the specific definitions
presented by the Directive008/50/EQANnex lll,Section B, part 2.), thecosystems and vegetation limit values
should not be applied within Maltdue to the fact that there @ no areas in the Maltese territory outside a
buffer zone of 5km fromuban areas, motorways and majpoints sources and/or at a distance of at least 20km

from the agglomeration.

Developed rones (urham seea)

A

Figure 1 Assessment of the main urbaneas and archipelago coastlidene for the Preliminary Assessment report in
2002.
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Figure 2 Identification of continuous urban lanwiith a 100m buffer zone applied, done for the Preliminary Assessment

report in 2002.

B Proposed Valletta & Shicma aggdomenation

-

Figure 3 The proposed Valletta and Sliema agglomeragisipresented in the Preliminary Assessment report in 2002

3.2 FUTUREIFAN FOR THE MALTEESENE & AGGLOMERATION

Changes of many important parameters directly related to the state of the air quality, such as urban
development zones and populah density, occurred during thee last two decades. In this light the
Environment and Resourcesithority decided toupdate the current zone and agglomeration defined in 2002

according to the last available datasets on the pollutant levels, land uses and population.

This decisionvas based otthe following:



i.  The areaestablished ashed 33t 2 Y S NI { A 2ofhplex &nd discontinuousiagehat is not
coincident with a local administration, like district or locality, and it is also susceptildertiinuous

charges.In particular, builtup areas have increased quite significantly during these last years.

ii. The procedures applied in 2002 to define the areas that were propfugettie agglomeration, did not
take into account quantitative parameters like populatidensityinto a certain level of detailThose
parametersare important indices to distinguish rural from b areas as requested by point figé
the preliminary considerations listed Directive2008/50/EC. A common approach to the assessment
of ambientair quality should be followed according to common assessment criteria. When assessing
ambient air quality, account should be taken of the size of populations and ecosystems exposed to air
pollution. It is therefore appropriate to classify the territor§y each Member State into zones or

agglomerations reflecting the population density.

4. DIRECTIVEX®08/50/EC AND 200407/EC

According toDirective 2008/50/CE(as transposed into National law by Subsidiary Legislation 548%®)
Directive2004/107ECMember Statesare obligedto assess pollutants for each zone against an assessment
threshold and define the way of assessing ambient air quality for each group of pollutéwgtslATand LAT
specified in Section A @hnex Il oDirective2008/50/ECshall agply to Sulphur dioxide(SQ), Nitrogen dioxide
(NQ), and oxides oNitrogen (NOx), Particulate Matter (PMe.s & PMuo), Lead, Benzene andCarbon monoxide
(CO)(Table 1).Target values and loAgrm objectives regarding Ozone levels have to also be assessed

accordingly (Table 2).

Additionally, classifications of sampling points shall be reviewed at least every five agearding to the
procedure mentioned in theAAQD In the case of any changes in activities related to air pollutants, these

classifications are to be reviewed more frequently.

Moreover,in Section 1 of Annex 5 the AAQDa criteria is establishefibr determining the minimum number of
sampling points fothe measuremenbf concentrations of the regulated pollutants for the protection of human
health and also for the protection of vegetation in zones other than agglomeratfidres minimum number of
sampling points for all the pollutants except for Ozone, detweon whether the maximum concentration either
exceeds the UAT or lies between the LAT and BATor Ozone, Annex 9 of the AAQD states the criteria of the
minimum number of sampling points required for fixed continuous measurements, which is based on th
population number for the agglomeration and other zones and also based on the size of the afeeoikened

by the rural background; therefore, a minimum of one sampling point in a rural background station is required.
As aMemberSate, Malta hal four fixed monitoring stationperational for the 2021 reporting cyc{eeference

year 2020) To date, the number of sampling pointsabovethe minimumrequirementfor most regulated

pollutants, which igwo sampling poing for SQ, NQ, Lead,Benzene, C@nd &, andtwo monitoring stations



for particulate matter(PMiwoand PM.scombined).Malta also applies deduction of Sahara dust and sea salt from
PMo values, in order to confirm compliance with the respective limit val(reports can be found here:

https://era.org.mt/publications}.
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5. AIR QUALITY MONITQIREI NETWORK IN MALTA

Currently Malta hafour reaktime monitoring stations. They asitedin differentlocationswith variedterritorial
characteristics, demography amnission sources. The identification of the monitoring stations was based on a
specific assessment study done in 2002; named Prelimims®gssment of air qualityn Malta (Stacey & Bush,
2002).This study determined the minimum monitoring requirementd®in compliance with the Framework
Directive 96/62/ECQxhich was the legislatioim force at the time) and subsequent daughter directives (1st, 2nd
and 3rd).

5.1 HISTORY OF PAST SOAB

2004- 2006 Floriana stationclassified as traffic site whereNOz, NO, @, PMo, SQ, CO, PAHS,ind
speed and wind direction weramonitored. This station was set up as a result of several
recommendations set out in & Preliminary Assessment (Stacey & Bush, 20B82¢ntuallyan EU
Twinning project with FrancbASPAIsace)vas carried out, whereby it was concluded that the Floriana
station should be movedn the basis of it being too high above street levels and within tree canopies
In the meantime, plans regarding a traffic station in Msida were already underwaynaR006the

latter replacedthe Floriana station

2004 - 2016 Kordin station clasified as an industrial station whefdQ®, NO, @, PMwo, SQ, CO,
temperature, wind direction anavind speed were monitoredThis station was placed downwind of
MarsaPower Stationwhich used to operate on heavy fuel @ue to the completelosure othe Marsa

power plant in March 201%his stationno longer had gurpose inremaining operational

2004¢ 2005: Giordan Lighthousgtationclassified as rural backgrod station for reporting 0o0z. This
was sed temporaily to satisfy reporting obligatiasfor Oz in the summer months (May to September)
after Malta officially joined the EU in May 2004.

2005- 2006: San Lawrenz Statiofassified asirbanbackground stdbn for reporting ofGs. This was
used temporaily to satisfy reporting obligatianfor of Oz in the summer monthsnstead of Giordan

Lighthouse, as the data from this station was awailable.

2005to date: Aejtun Stationclassified agn urbanbackground station.
2005to date: MsidaStationclassified as a traffic station.

2007to date: G arb Stationclassified as a ruréackgroundstation.

2010to date: Attard Statiorclassified as an urban station.

10



5.2 TYPES OF SAMPLINGNGS IN MALTA

5.2.1 NEAR REATLIME ARMONITORING STATIONS

The Garb monitoring station is located in the NoriWest part of GozgFigure 4) It has been classified as a
rural backgrounda G I G A2y 0SSOl dzaS 2F (GKS t2¢ AYyRdAZAIGNALFE | yR
territory is prevalently formed by a rural environment with a large component of its land use dedicated to

agricultural cropswhich is one of the major economic activities in Gozo.

The scarcity of emission sources, along viigidistance from theagglomeration and absence of human activity
emission witlin a 1km radiugrom the site, makes it an ideal location meonitor the reference background air
quality status for MaltaBeing located in a rurarea in Gozo, the main emission sources close#hitstation
are either of natural typdi.e. Saharan dust and sea sait)related to agricultural activitieS.he site also serves
as a background statiaio better understand theransboundaryelementof the relevant pollutantsespecially

Ozone.

Thepollutants monitored at this station are as follows:

Nitric Oxide NO)
Nitrogen DioxideNQy)
Nitrogen OxideNQ)
Sulphur DioxideSQ)
Ozone ()

Carbon Monoxide@Q

=A =4 =4 A -4 -4 -

Particulate Matter PMes) by both gravimetric method according to EN 12341 antbmatic
analysis by redime data

1 Particulate Matter PMo) by both gravimetric method according to EN 12341 and automatic
analysis by redime data

Volatile Organic Compoundg¢@C% Benzene, Toluene, EtHyénzene, Mxylene, Gxylene

Black Carbofautomatic)

Elemental and Organic Carbon in BM

lons in PMs

Bulk deposition of wet and dry Arsenic, Cadmium, Nickel and Lead and Mercury and PAHs

=A =4 =4 4 -4 =4

This station is also equipped with meteorological sensors.

11
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Figure 4: Location oft@rb monitorirg station

(Longitude: 14.197122 Latitude: 36.067053

The Attard monitoring statiomelongs to the municipality of Attard, which is a suburban municipality in the
central part of Malta. It is located on a plain, at an altitude of 85m above sea levetterecterised by a
population count of 11,630NSCpopulationdata, 2019)It has been classified as an urban station because it is
situated in the NorthWest part of thepresentagglomeration. It is not particularly influenced by traffic or
industrial souces and is a good representation of #tate ofair quality inMaltaQ@ban environmentHowever,

the activity within the vicinity of the station may be higher than that of an urban background station. In fact, the

residential transport was defined aked principal emission source forigfstation.
The pollutants monitored at this station are as follows:

Nitric Oxide (NO)
Nitrogen Dioxide (N&)
Nitrogen Oxide (N
Ozone (G

Particulate Matter (Ps) by both gravimetric method according to EN 12341 and automatic analysis

=A =4 =4 =4 =4

by reattime data

1 This station is also equipped with meteorological sensors.

12



Figure 5: Location of Attard monitoring station

Longitude:14.434347 Latitude: 35.890105

The Msida station is locatemh the East coast of the Maltese Islar{@f&gure 6) It has been classified as a traffic

station within the urban agglomeration of Valletta aBiemaas t is situated in an area surrounded by a group

of major roads, hence thmain emission source is traffim further detail, this area is affected by traffic flows

of around 4,700 vehicles per hour during the morning and evening rush hour periods, confirming the intense
traffic activity that takes place in the city centtafact, Msida ipopulated by 15,36#abitants(NSQpopulation

data, 2019) Additionally, the city is surrounded by other importargighbouring localities & dzOK I a ¢ Q
Gdra, SarGwann, Birkirkara, Santa Venetsamrun and Piet@and is located jussouth-west of the capital city,

Valletta therefore,can be considerec very important traffic node for commercial and communicational

activities in Malta.

Moreover, Msida also lies in the Air Quality Management Area (AQMA), designated by the Minidtez for
Environment in December 2020"he AQMA was designated to indicate the geographical area whereby emission

reduction measures will be focused with the aim to reduce air pollution in the inner harbour area.
The pollutants monitored at this station ars éllows:

Nitric Oxide (NO)
Nitrogen Dioxide (N£)
Nitrogen Oxide (N
Sulphur Dioxide (SP

=A =4 =4 =

2 hitps://era.org.mt/wp-content/uploads/2020/12/GagGovernmeniGazette18th-December.pdf
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1 Ozone (G

1 Carbon Monoxide (CO)

1 Particulate Matter (PMls) by both gravimetric method according to EN 12341 and automatic analysis
by realtime data

1 ParticulateMatter (PMuo) by both gravimetric method according to EN 12341 and automatic analysis

by realtime data

Volatile Organic Compounds (VOCs): Benzene, Toluenebgtizgne, Mxylene, Gxylene

Black Carbon

Heavy Metals in PMincluding Arsenic, Cadmium, Két & Lead

PAHs in P\

=A =4 =4 =4 =4

This station is also equipped with meteorological sensors.

Figure 6: Location of Msida monitoring station

Longitude: 14.489497 Latitude: 35.895912

The monitoring station irejtun is located in the southern part of Mal&igure 7)1t has been classified as a
urban backgroundstation, within the agglomeration of Valletta and Sliema, however, it is also situatéub at

border between the town ofejtun and a large agricultural and vegetated zokgtun is characterisetly a high

14



population densitywith 11, 533 habitants (NS@pulationdata, 2019and the locality provides for an important

link for neighbouring localitiesihe station is surrounded by mostly flat asaaith an altitude ofapproximately

56m.The stations mostly affected by anthropogenic emission sources within the agglomeratioch are then

brought downwind of the prevailing west/norttvesterly winds.

The pollutants monitored at this station are as follows:

=A =4 =4 4 -4 -4 -4

Nitric Oxide (NO)

Nitrogen Dioxide (N§)

Nitrogen Oxide (N9

Sulphur Dioxide (SP

Ozone (Q)

Elemental Gaseoudercury (Hg)

Particulate Matter (PMs) by both gravimetric method according to EN 12341 and automatic analysis
by realtime data

Particulate Matter (Pb) by both gravimetric method @ording to EN 12341 and automatic analysis
by reattime data

Heavy Metals in PMincluding Arsenic, Cadmium, Nickel & Lead

This station is also equipped with meteorological sensors.

N .‘“‘J‘f
_SE
ry's Church® o,

Figure 7: Location diejtun monitoring station

Longitude:14.539081 Latitude: 35.852299
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In addition to these four monitoring stations, ERA has commissioned a new air monitoring stgtian® t | dzf Qa
Bayin December2021 (Figures 8 &)9According to section B Directive 2008/50/EG a | ONR a OF £ S &aA G A
samplid LI2AYyG&aé¢ F2N LINRGSOGA 2y Sanplingipdiivsidiyectdd &tlthe firétectamyoR S NJ | Yy
human health shall be sited in such a way as to provide data on the following: (i) the areas within zones and
agglomerations where the highest concetions occur to which the population is likely to be directly or

indirectly exposed for a period which is significant in relation to the averaging period of the limit value(s) and (i)

levels in other areas within the zones and agglomerations which areseqtative of the exposure of the general
populatior®é¢ ¢ 2 G KA & S7T7FS @alihe noitorikKg statiod iS &, GBz6 doksthét Ratisily such

criteria and that a new and more fitting location needed to be set up. After analysing the impdaicors,

which needed to beéaken into considerationn searching for a new locatiom { (i ® t I isizforideredd &

be the site which is representative of the exposure of the general population found in the Maltese zone. In order

02 FdzNIKSNI Ay@SaidaariasS GKAa t20FGA2yZ 9w! Qa Y20AftS a
monitoring. After a succes$ul period of monitoring, this site was found to be appropriate for its purpdke.

monitoring stationwas placedas shown in Figure8, four metres above ground levelt is surrounded bya

significant road and a Byass connecting several towns in thertthern area of the Maltese Islands well as

the traffic from Gozdeading to the centre of Maltat is therefore considered important in analysing the impact

of traffic on population exposure outside the agglomeration.

Figure8:{ (i @ t | ndahitrig statioR
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Figure9: Location of (i @ t | naahitoring statio

Longitude:14.385721 Latitude: 35.944801

Station Location Classification
Msida Traffic
Maltese Agglomeration AS 2 dzy Urban background
Attard Urban
St.t | dzf Q3 Traffic
Maltese Zone
Dt I ND Rural background

¢LotS oY /fFaaATAOIGAZY 2F 9w! Qa Y2yAG2NAyYy3

5.2.2PASSIVE DIFFUSIONBEINETWORK

Directive 2008/50/EC defines objectives for ambient air quality designed to avoid, prevent or reduce harmful
effects on human health and the environment as a whole. It also sets out measures for the assessment of
ambient air quality in Member States as e for obtaining information on ambient air quality in order to help
combat air pollution and nuisanc&he network of fixed air monitoring stations is set up with the aim of

monitoring the leveland confirning complianceof air pollutants ifline with the requirements of this directive.

In addition to the fixed air monitoring stations, a network of diffusion tufieigure 1Qis also set up with the

aim of supplementing the data from the retne monitoring. This network is composed of 100 points aicivh

17



diffusion tubes are located to measure the concentration of nitrogen dioxidez)(M@d volatile organic
compoundgbenzenetoluene,ethyl benzenem,p-xylenesand oxylend. A smaller network of diffusion tubes

(23 points) looks into the levels oflptur dioxide (Sg).

The network is designed to monitor the levels of pollutants at two types of sites namely; traffic sites and urban
background sites. Along the years, a number of locations have been addednettherk . One other important
change tathe monitoring network was a change in the lab that supphed analysel the diffusion tubes once

they are exposed. Froiits initiation till 2013, Gradko Environmentatere the suppliers of the diffusion tubes.
However, a®f 2014 the supply and analysef the samplers was entrusted to another laboratariassanAG

a Swiss accredited laboratory

The data generated from the diffusion tube network is used as an indictatiassess the likely hotspots of air
pollution. Data represents monthly averages of the concentration of a set of atmospheric pollutants. The data
sets consists of 100 points around Malta and Gozo providing a good spatial resolution. The spati@mdsolut

an important feature of the diffusion tube network as it allows for the estimation of the concentration of
pollution in areas where there is no monitoring. Through -gkistical techniques, such deriging
interpolation, maps of pollutant concerdtions are preparedas shown in Figures 11, 12 and. IBhe
interpolation yields a continuous surface map showing the levels of air pollutants. These maps are useful both
to assess aresof high concentrations and alsts baseline datéor the preparationof air quality studiegor

developmentplanning applications.

Legend

St Paul's Bay Real Time Monitoring Station
Gharb Real Time Monitoring Station
Attard Real Time Monitoring Station
Zejtun Real Time Monitoring Station

Msida Real Time Monitoring Station

o & o & g

Passive Diffusion Tube Network

Agglomeration

|:| Zone

Figurel0: Map of the Maltese Islands showing the Maltese Agglomeration and locations of diffusion tubes and air

monitoring stations.
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Figure 11Nitrogen dioxide concentratiomaps from 2014 to 2020.

Themapsin Figure 1Bhow levels of high N@oncentrationswithin the centre of the agglomeration with some
minor variations from year to year. Significant changas be seen in the concentrations recorded in 2020

which were the result of the restrictions put in place to control the spread of GavID
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